Inhibition of Rad3 DNA helicase activity by DNA adducts and abasic sites: implications for the role of a DNA helicase in damage-specific incision of DNA.
The yeast nucleotide excision repair gene RAD3 is absolutely required for damage-specific incision of DNA. Rad3 protein is a DNA helicase, and previous studies have shown that its catalytic activity is inhibited by ultraviolet (UV) radiation damage. This inhibition is observed when base damage is confined to the DNA strand on which Rad3 protein binds and translocates, and not when damage is present exclusively on the complementary strand. In the present study, we show that Rad3 DNA helicase activity is inhibited in an identical strand-specific fashion by bulky base adducts formed by treating DNA with the antineoplastic agent cisplatin or the antibiotic compound CC-1065, which alter the secondary structure of DNA in different ways. In addition, Rad3 helicase activity is inhibited by small adducts generated by treatment of DNA with diethyl sulfate and by the presence of sites at which pyrimidines have been lost (abasic sites). No inhibition of Rad3 helicase activity was detected when DNA was methylated at various base positions. Cisplatin-modified single-stranded DNA and poly(deoxyuridylic acid) containing abasic sites are more effective competitors for Rad3 helicase activity than their undamaged counterparts, suggesting that Rad3 protein is sequestered at such lesions, resulting in the formation of stable Rad3 protein-DNA complexes. The observations of strand-specific inhibition of Rad3 helicase activity and the formation of stable complexes with the covalently modified strand suggest a general mechanism by which the RAD3 gene product may be involved in nucleotide excision repair in yeast.